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Abstract

Acxordlng to the present invention, there is provided an: olefinlccopoly^

aromatic polyester resin- composition havingra good moldability. low-temperature impact resistance while ,

retaining the good heat resistance of aromatic polyester resin by a simple melt-blending process. The

polyester resin composition comprises the following components in a specific amount respectively:

component (A) of an aromatic polyester resin; component (B) of an olefinic copolymer resin composed of

an olefinlc monomer, unsaturated acid glycidylester monomer and unsaturated acid alkylester monomer;

and component (C) oiP alow-molecular weight ethylene/ alpha . beta -unsaturated acid/ alpha
,
beta

-unsaturated acid alkylester copolymer resin having; a viscosity: average molecular weight of 1 .000 to

1 5 000 The impact strength of the secondary fabricate does not deteriorate after annealing the pnmary

fabricate made from the composition of the present invention: The compositions are widely used for the

manufacture of automobile parts, electrical and: electronic parts, thermal; resistant containers, industrial -.

ipartSi and the like.
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BACKGROUND OF THE INVENTION

(1 ) Field of the Invention

The present invention relates to a polyester resin composition having an excellent impact resistance.

More particularly, the present invention relates to a polyester resin composition having an excellent

Ibw-temperature impact resistance, moldability, appearance in terms of surface gloss and flow mark,

delamination resistance, and the like.

(2): Description of the Prior Art :

Thenmoplastic. aromatic polyester resins such as polybutyleneterephthalates,

polyethyleneterephthaiates. and the like are excellent in mechanical and electrical properties; stiffness.: ;

heat resistance, weatherability, oil and chemical resistance, and dimensional stability, and widely used i .

for various parts of machines, electric instruments, automobiles, and construction materials. Various

additives have been known to modify the properties of aromatic polyester resins.

However, aromatic polyester resins have the following defect:

When the resin is heated to a molding temperature of about 250 DEG C or higher, the melt viscosity is

lowered rapidly owing to ai decrease in molecular weig partial decomposition of the

(jbiymer. resulting in ah: ihipairment to: mechanical properties/The defb^^ markedly exhibited in: the

injection molding step owing

A fatty add metallic salt or ah i

crystallization of the ahamsitic polyesteH resin. In this casev theproperties such ais impact resistance or

h^at resistance impairs unpr^ferablyv On the

resin is added to the aromatic polyester resin to improve the impact resistance (Japanese Patent

Publication Nos. 58^7419 and 59-28223). However, the addition of the copolymer has an adverse

Effect on the: flowability or moldability of the resulting composition. Moreover, by merely combining these

blend resins or additives, it is; difficult to improve simultaneously both the moldability and impact

resistance, low temperature impact resistance in particular.

The inventors of the present invention have proposed a method for simultaneously improve the

moldability and impact resistance, low-temperature impact strength in particular (Japanese Patent

Provisional Publication No. 122158/91). wherein an ethylene-alkyKmeth )acrylate copolymer is further ;

added to the polyester resin composition containing an ethylene-glycidylmethacrylate copolymer resin. :

In this case, the appearance of molded articles deteriorates in terms of surface gloss, flow mark or

delamination resistance.

SUMMARY OF THE INVENTION

Accordingly, the principal object of the present invention is to provide a polyester resin composition

having an improved flowability (i.e. moldability), appearance and delamination resistance of molded

articles, and low temperature impact resistance in particular, while retaining the good impact and heat

resistance of aromatic polyester resin.

After intensive investigations of blend resins for solving these problems, the inventors have found that

the intended object can be attained by blending the following components in a specific amount

respectively:

component (A) of an aromatic polyester resin;

component (B) of an olefin/ alpha . beta -unsaturated acid glycidylester/ alpha . beta -unsaturated acid

alkylester copolymer resin; and
component (C) of a specific low-molecular weight ethylene/ alpha . beta -unsaturated acid/ alpha ,

beta

-unsaturated acid alkylester copolymer resin.
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According to a first aspect of the invention, there is provided a polyester resin composition, wherein the

composition comprises
component (A) of an aromatic: polyester resin in an amount of 50 to 99 % by weight;

component (B) of an olefinic copolymer resin having a melt index of 0.1 to 100 g/10 min. in an amount

of 1 to 50 % by weight, the olefinic copolymer resin being composed of 80 to 99.9 % by mole of an

olefinic monomer unit (b1 ). 0.1 to 20 % by mole of an alpha . beta -unsaturated acid glycidylester

(nbnomer unit {b2), and 0 to 19.9 % by mole of an alpha . beta -unsaturated acid alkyiester or vinyl ester

monomer unit (bS); and
component (C) of a low-molecular weight ethylene/ alpha . beta -unsaturated acid/ alpha . beta

-unsaturated acid alkyiester copolymer resin having a viscosity average molecular weight of 1 ,000 to

15.000 in an amount of 0.1 to .15 parts by weight, based on 100 parts by weight of the aforesaid resins
,

(A) + (B), the low-molecular weight copolymer being composed of 80 to 99.5 % by mole of an ethylene -

rhonomer unit (c1), a total of 0.5 to 20 % by mole of an alpha . beta -unsaturated acid monomer unit and;

an alpha . beta -unsaturated acid alkyiester monomer unit (c2).

According to a second aspect of the invention, there is provided a polyester resin composition in

accordance with the first aspect of the invention, wherein the composition further comprises

component (E) of an inorganic filler in an amount of 1 to 200 parts by weight, based on 100 parts by i;

:

weightof the aforesaid resinsi,(A) +t(B):

DETAILED DESCRIPTION OF THE INVENTION

the component (A) of polyester resin used in the present invention is a polyester resin having aromatic

rings in the repeating units of the molecules, and is a polymer or copolymer obtained by condensation

polymerization of an aromatic dicarboxylic acid or its ester-forming derivative with a diol or its

ester-forming derivative.

Examples of the aromatic dicarboxylic acid include terephthalic acid, isophthalic acid., phthalic acid.

2,6-naphthalenedicarboxyiic acid; 1 .5-haphthalenedicarboxylic:acjd, bis(p-carboxyphenyi)methane,

anthracene dicarboxylic acid.: 4.4-diphen>i ether dicarboxylic acid. 1 ,2-bis (phenoxy) ethaner4.4'^

dicarboxylic acid, ester-formjrig deriyat^^^

©camples of the diol used in tliei present invention include aliphatic d 2.tO;10 csirbbri atbms;

sLich as ethylene glycol;; propylene glycoli 1 ,4-butane diol;; neopentyl glycol.; 1.4-pentane:dipr. 1 ,6-hexane:

diol, decamethylene diglycol^ cyclohexane diol. and the like.

(pther examples of the dioi include long-chain glycols havihg.a molecular weight of about:400 to 6.000
;

$uch as polyethylene glycols, pdly-1 ,3-propylene glycols, polytetramethylene glycols, and: mixtures

thereof

Examples of the aromatic polyester resin include polyethylene terephthalates. polypropylene

terephthalates, polybutyleneterephthalates. polyhexamethylene^terephthalates.

poryethylene-2,6-naphthalates. polyethylene-1 .2-bis (phenoxy) ethane-4.4"dicarboxylates. with the

preferred ones being polyethylene terephthalates and polybutylene terephthalates.

the intrinsic viscosity of the iaromatic polyester resin is detennined at a: temperature of 25 +/- 0.1 DEG :

C by use of a 100 ml-trifluoroacetic acid (25)-methytene chloride (75) resin solution containing 0.32 g; of

the resin. An intrinsic viscosity range offrom 0.4 to 4.0 dl/g. is preferred.

When the intrinsic viscosity is less than 0.4 dl/g. an influence of the aromatic polyester resin on

mechanical strength is not exerted sufficiently. When it is more than 0.4 dl/g.. flowabiiity of the blend

impairs, and surface gloss of molded articles falls off unpreferably.

Examples of the component: (B) of olefinic copolymer used in the present invention include a three- or

multi-component copolymer prepared by a high-pressure radical polymerization of an olefinic monomer
(b1 ). an alpha , beta -unsaturated acid glycidylester monomer (b2) and an alpha , beta -unsaturated

acid alkyiester monomer (b3). A typical example of these copolymer (B) include a copolymer composed

of 80 to 99.9 % by mole of an olefinic monomer. 0.1 to 20 % by mole of an alpha . beta -unsaturated

acid glycidylester monomer, and 0 to 19,9 % by mole of an alpha . beta -unsaturated acid alkyiester

monomer.

Examples of the aforesaid olefinic monomer unit (b1 ) include those selected from the group consisting

of ethylene, propylene, butene-1. isobutene, hexene-1, decene-1, octene-1. and mixtures thereof with

ethylene being preferred.
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Examples of the aforesaid alpha , beta -unsaturated acid glycidylester monomer (b2) Include glycidyl

acrylate. glycidyl methacrylate. itaconic acid monoglycidylester. butenetricarboxilic acid mono-, di- and

triglycidylesters. alpha: -chloroallyl glycidylester. maleic acid glycidylester, crotonic acid glycidylester.

fumaric acid glycidylester. and the like, with glycidyl(meth )acrylate being preferred.

Examples of the aforesaid alpha . beta -unsaturated acid alkylester monomer or vinyl ester monomer

(b3) include (meth )acrytic acid esters such as methyl, ethyl, propyl, butyl. 2-ethylhexyl. cyclohexyl,

dodecyl, and octadecyi ester; monoesters or diesters of maleic acid, maleic anhydride, itaconic acid or

fumaric acid; vinyl esters such as vinyl propionate, vinyl acetate, vinyl capronate, vinyl caprylate, vinyl

laurate. vinyl stearate, and vinyl trifluoroacetate, with (meth )acrylate and vinyl acetate being preferred.

More concrete examples of the aforesaid olefin ic copolymer include an

ethylene/glycidylmethacrylate/ethylacrylate copolymer, an
ethylene/propylene/glycidylmethacrylate/ethylacrylate copolymer, an

ethylene/glycidylacrylate/methylmethacrylate copolymer, an ethylene/glycidylacrylate/ethylacrylate

copolymer, with ethylene/glycidylmethacrylate/ethylacrylate copolymer being preferred.

;the melt index of the olefinic copolymer is 0.1 to 100 g/10min,.; preferably 0.5 to 90 g/10fTiin.. more

preferably;1.p:to:!70g/10min.^ ;

The three-component or multi-component copolymer is prepared in the following manner:

In a high-pressure vessel or tubular reactor, a monomer mixture is polymerized simultaneously or

stepwiseiyat a pressure of 500 to 4,000 bar (Kg/cm<2>) preferably 1. bar {Kg/cm<2>) and
.

atemperature of 50 to 400 DEG C, preferably 100 to 350 DEG C in the presence of 0.0001 to 1 % by;

weigh of airadical polymerization initiator, based on the total weight of the monomers, a chain transfer

agent and optional auxiliary agent, wherein each monomer concentration in the monomer mixture is so

regulated that the resulting polymer can contain 80 to 99.9 % by mole of ethylene. 0.1 to;20 % by mole

of glycidyl methacrylate. and 0 to 1 9.9 % by mole of ethyl acrylate.

Examples iof the radical polymerization ih^^^^ initiators such as peroxides,

hydroperoxides;: azo cornpounds , amine oxides and oxygen : .

Examples of the chain transfer butene-1, saturated hydrocarbonsv
; ;

having 1 to 20 or more of carbon atoms, and h hydrocarbons having; 1 to 20 or more of

carbon atoms such as ethane.ipropane; n-butaheuspbutane. h-hexanei n-heptane, cyclpparafH , ;:;

chjdroform, Cei4V aliphatic a^^ carbon atoms such as methanol; ethandl.

propanol and isopropanoli saturated aiiphatic carbonyl compounds having 1 to 20 or more carbon atoms

such as C02, acetone, methyl ethyl ketone, aromatic compounds such as toluene, diethylbenzenes. ;

^nd; xylenes.

Other examples of the diefinic copolymers of the invention include modified copolymers obtained by

addition polymerization of the aforesaid unsaturated: acid glycidyl ester monomer and unsaturated acid
;

alkylester mbnonier with a conventional olefinic hombpolymer or olefinic copolymer.

Examples of the preferred conventional olefinic homopolymers or copolymers include a homopolymer

such as low-density, high-density and miedium-density polyethylenes; a linear low density polyethylene :

6f an ethylene- alpha -olefin copolymer such as ethylene-propylene copolymers, ethylene-butene-1

copolymers, ethylene-hexene-1 copolymers. ethylene-4-methylpentene-1 copolymers.

ethylene-octene-1 copolymers; super low-density polyethylenes; ethylene-propylene copolymer rubbers,

ethytene-propylene-diene copolymer rubbers; ethylene-vinyi acetate copolymers; ethylene-(meth )acrylic

acid alkylester copolymers.

The component (C) of the low-molecular weight ethylene/ alpha . beta -unsaturated acid/ alpha
,
beta

-unsaturated acid alkylester copolymer used in the invention is a low-molecular weight copolymer having

a molecular weight of 1 ,000 to 15.000. preferably 3,000 to 12.000.

Typical examples of the low-molecular weight copolymer include ethylene-(meth )acrylic acid-CT to C12

alkyi (meth) acrylate copolymer, the CI to C12 alkyi being methyl, ethyl, propyl, isopropyl or butyl.

The low-molecular weight copolymer is composed of 80 to 99.5 % by mole of ethylene, a total of 0.5 to

20 % by mole, preferably 1 .0 to 1 5 % by mole, more preferably 2.0 to 1 2 % by mole of (meth)acrylic acid

and (meth)acrylic acid alkylester, provided that the mole ratio of (meth)acrylic acid to alkylester is 10 to

90: 90 to 10.

The rate of reaction of the low-molecular weight copolymer with the aromatic polyester tenminal groups

increases with an increase in the ratio of (meth)acryllc acid to the acid alkylester. with the result that
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compatibility Of the component (A) with (B) and (C) is improved. As a result, appearance and

delamination resistance of molded articles are improved. Conversely, the glass transition temperature is

raised with an increase in the ratio, with the result that an improvement effect on impact strength,

low-temperature impact strength in particular is ineffective owing to a deterioration in flexibility of the

resulting resin composition. Therefore, the ratio of the acid to the alkylester should be selected after due

consideration of the specific purpose. Generally, a ratio within the range of from 3 : 1 to 1 : 3 is

preferred.

The low-molecular weight ethylene/(meth ) acrylic acid/(metha) acrylic acid alkylester copolymer may be

prepared economically by thermal cracking of a relatively high-molecular weight ethylene/(meth ) acrylic

acid alkylester copolymer.

A conventional polymerization process may be also employed.

The relatively high-molecular weight ethylene/(meth) acrylic acid alkylester copolymer used in the

invention is an ethylene/(meth ) acrylic acid alkylester copolymer having a melt index of 300 g/1 Omin. or

less, preferably 100 g/min. or less.

The content of (meth)acryiic acid alkylester unit in the copolymer resin is in an amount of 0.5 to 25 % by

moliB, preferably 1 .5 to 12 % by mole.

The viscosity average molecular weight of the low-molecular weight ethylene copolymer is calculated

from the intrinsic viscosity [ eta ]
represented by the formula:

t;eta ]:= KM<alpha:> [K = 14:3x10 (dl/g).:al^^^

The intrinsic viscosity is measured by use of a decaline resin solution at 135 DEG 0.

the method for preparation of the above-described low-molecular weight ethylene-(meth)acrylic acid-

(meth)acrylic acid: alkylester copolymer resin comprises thermal cracking i.e. degradation of a relatively

high-molecular weight ethylene-(meth)acrylic: acid alkylester copolymer resin at a pressure of 1 ta 50 bar

(Kg/cm<2>) and: a temperature of 200 to 500 DEG C in an atmosphere ofa non^oxidizing gas. The

low-molecurar weight copolymer resin obtained has a viscosity average molecular weight of 1 .000 to

15.000, and a molecular weight distribution (M\A^/Mn) of 1 to 15.

^y npn-oxidizing gas may b^ employed, with the preferred one being nitrogen, C02. argon, helium;
^

it is preferred to flow the non-oxidizing gas. preferably nitrogen, in the reaction system to evacuate air.

Further, the degradation temperature arid pressure for the pi-eparation of the low-molecular weight

copolymer depend on the properties of the copolymer employed as raw material such as average

molecular weight and degree of cracking. Degradation temperature or pressure for the preparation of

the low-molecular weight ethylene/(meth)acrylic acid/(meth) acrylic acid alkylester copolymer having

viscosity average molecularweight of 1.000 to 1 5.000 may range from 200 to 500 DEG C. preferably

from 250 to 420 DEG C. or from 1 to 50 Kg/cm<2> G.

VVhen the temperature is less than 200 DEG C. degree of depolymerization is insufficient, and

conversely when the temperature is more than 500 DEG C. the resulting: low-molecular weight

Copolymer further degradation rapidly to give monomers of the initial copolymer employed.

The polyester composition according to a first aspect of the present invention comprises component (A)

of an aromatic polyester resin in an amount of 50 to 99 % by weight, component (B) of an olefinic

copolymer composed of an olefinic monomer, unsaturated acid glycidylester monomer and unsaturated

acid alkylester monomer in an amount of 1 to 50 % by weight, and component (C) of a low-molecular

weight ethylene/ alpha . beta -unsaturated acid/ alpha . beta -unsaturated acid alkylester copolymer

resin having a viscosity average molecular weight of 1 ,000 to 15,000 in an amount of 0.1 to 15 parts by

weight based on 100 parts by weight of the above components (A) + (B).

When each of the components (B) and (C) is in excess of the upper limit, heat resistance impairs

unpreferably.

When the amount of component (B) is less than 1 .0 % by weight, impact resistance of the resulting

resin composition is not improved. When the component (C) is less than 0.1 parts by weight, moldability

of the resulting resin composition is not improved.

The composition according to a second aspect of the present invention comprises the aforesaid first

polyester resin composition of the present invention, wherein the composition further comprises 1 to 200
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f

parts'by weight of an inorganic filler, based on 1 00 parts by weight of the first connposition.

the inorganic filler may be used in granular, lamellar, scaly, needle, spherical, balloon and fibrous

forms, and examples of these inorganic fillers include granular fillers such as calcium sulfate, calcium

silicate, clay, diatomaceous earth, talc, alumina, silicious sand, glass powder, iron oxide, metallic

powder graphite, silicon carbide, silicon nitride, silica, boron nitride, aluminum nitnde and carbon black;

lamellar or scaly fillers such as mica, glass plate, sericite. pyrophyllite. metallic foil such as aluminum

flake graphite-, balloon fillers such as Shirasu balloon, metallic balloon, glass balloon and pumice; and

mineral fibers such as glass fiber, carbon fiber, graphite fiber, whisker, metallic fiber, silicon carbide

fiber, asbestos and wollastonite.

When the amount of filler is less than 1 parts by weight, an blending effect of filler is not exerted ...

sufficiently, and when the amount is in excess of 200 parts by weight, impact strength of molded articles

deteriorates unpreferably.

the surface ofthe inorganic filler is preferably treated by use of stearic acid, oleic acid, palmitic acid, a;

metallic salt thereof, paraffin wax. polyethylene wax or a modified-wax thereof, an organic silane. an

organic borane or an organic titanate.
:

the thermoplastic resin composition of the present invention is^ manufactured by melting and mixing the

above-described components (A) to (E) at a temperature.of 150 to 350 PEG C. preferably 180 to 320

DEGC::

When th^ temperature is less than 150 DEG C. melting and mixing are: insufficient and the rnelting

Viscosity increases unpreferably, resulting in a phase separation or delamination in layers pf molded

articles, and inversely, when the temperature is in excess of 350 DEG G. decomposition ofthe resir to
;

be btehded occurs and discoloration is caused unfavorably.

In this invention, olefinic polymer (D). i;e.. a homopolymer such as low-density, high-density and

medium-density pblyethylenes; a linear low density polyethylene of an ethylene- alpha -olefin copolymer

Nuch as ethylene-propylene copolymers. :ethylene-butene-1 copolymers, ethy^^

ethylene-4-rhethylpentene^l copolymers. ethylenerbctene-1i copolymers;; super low-density: , ^
pblyethylenes;^ ethylene-propylene copolymer rubbers; ethylene-propylene-diene copolymer rubbers;

ethylene-vinyl acetate copolymers; ethylene.(metha)acrylic acid alkylester copolymers, mayj^e^

ihbbrpdrated into the composition in an ianndu

of the:componehts (A) + (B) so as to improve an impact: resistance. .

In melting and mixing, there may be employed a conventional kneader such.as a Bunbuiys mixer.:a :

kneader mixer, a kneader:extruder, a biaxial extrude or mixing rolls. ^^^^
^ ,

in the present ihventiony various other additive;s: may be incprpprated; in so far as^they

db hot deviate from the gist of the inventipn.

gkamples of such usable blend resins or additives in^^ thermoplastic resin such as pblyolefin

resins polyvinylchloride resins, polyvinylidenechloride resihs. polycarbonate resins, polyamide resins,

polyphenyleneether resins, polyphenylenesulfide resins, polysulfone resins; natural rubbers and-^

synthetic rubbers; an inorganic flame retardant such as magnesium hydroxide and aluminum hydroxide;:

^h organic flame retardant such as halogen-type or phosphorus-type retardant; an antioxidant; an
:

:

uitravibiet inhibitor; a slip agent; a dispersant; a foaming agent; a crosslinking agent; a colorant, and the:,

like. /

EXAMPLES

The following examples will illustrate the invention, which by no means limits the invention.

[Resins employed)

Component (A): a polybutyleneterephthalate (designated by PBT) [trade name: Toray PBT RESIN 1401.

a product ofTorayCo., Ltd.)
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Gomponent (B):

B-1- an ethylene/glycidylmethacrylate/ethylacrylat copolymer (designated by BGMA/EA) [MFR - 4 5

g/10min.. 95.7 % by mole of ethylene. 1.1 % by mole of glycidyl methacrylate. 3.2 % by mole of ethyl

acrvlatel

B-2: an ethylene/glycidylmethacrylate/ethylacrylate copolymer (designated by E/GMA/EA) [MFR = 3 0

g/10mih:,.91 .9 % by mole of ethylene. 1 .2 % by mole of glycidyl methacrylate. 6.9 % by mole of ethyl

B-^alr ethylene/glycidylmethacrylate copolymer (designated by E/GMA) [MFR = 4.0 g/10min.. 97.9 %
by mole of ethylene. 10 % by weight (2:1 .% by mole) of glycidyl methacrylate]^

« o,

B-4- an ethylene/glycidylmethacrylate copolymer (designated by eGMA):[MFR = 3.0 g/10min.. 96.6 /o

by t^ole of ethylene. 15 % by weight (3.4 % by mole) of glycidyl methacrylate!
_

B-5- an ethylene/glycidylmethacrylate/n-buty! acrylate copolymer (designated by E/GMA/nBA) MFR -
.

4.0 g/10min.. 94.9 % by mole of ethylene. 1.2 % by mole of glycidylmethacrylate. 3.9% by mole of

n-butyl acrylate]

Component C:

TJie low-molecular weight ethylene copolymers used jn the present invention were prepared l?y the

following thermal depolymerization process.

ii?reparatipn:ofC-l:; ^ -^z;;;-

An ethyi^ne/ethylacrylate copolymer: obtained by a high-pres^ process having 7.5 % by mole of ethyl

acrylate units and a melt index of 20 g/IOmin;.,; based upon JIS K 7670. vyas thermally cracked

continuously atia. maximum temperatureiof 375 DEG C in the presence of water, ^^^y. ^--
: :

ethyiehe/acrylic acid/ethyiacrylate copolymer composed of 93:0 % by mole of ethylene unit, 2.0^ A by ,

.

rtiole bfiacrylicacid unit arid SiO %. by mole of ethyl acrylate unit, and hayjhg a viscosity ayerage;; _ :

molecular vJeight; as polyethylene* of lO.OOO. The viscosity w^s calculated from the intnnsic yisp^sjty: :
;

.

measured by use of a decaline solution at 135 DEG C.

Preparation of G-l2, C-3;

same procedures: as: in tlie preparation 0^^^

temperature was 395 DEG C (C-2) or 410 DEG G (er3)^

Preparation: of e-4;

The same procedures as in the preparation of C-I'were repeated with the exceptionjhatan;^.

ethylene/methyiacrylate copolymer obtained by a high-pressure process having 3.5 % b^

acrylate unit a?.d a melt index of 6.0 g/10min., based upon JIS K 7670. was used and the maximum

cracking temperature was:4po DEG C;

the oroperties of the resultant components C-1 to are asifollows:
, , v i

C-1- an ethylene/acrylic acid/ethylacrylate copolymer (designated by E/AA/EA) [2.0 % by mole ofacrylic:.;

acid; 5.0 % by mole of ethyl acrylate. a total of 7 % by mole, a viscosity average molecular weight of

ethylene/acrylic acid/ethylacrylate copolymer (designated by E/AA/EA) [2.2 % by mole of^crylic

acid; 4:8 %. by mole of ethyl acrylate. a total of 7 % by mole, a viscosity average molecular weight of

C-3° an ethylene/acrylic acid/ethylacrylate copolymer (designated by E/AA/EA) [3 0 % by mole of dcrylia

acid, 4.0 by mole of ethyl acrylate, a total of 7 % by mole, a viscosity average molecular weight of 3.000]

G-4: an ethyiene/methylacrylate copolymer (designated by E/MA) [1 0 % by weight (3.5 % by mole) of

methyl acrylate. a viscosity average molecular weight of 5,000]

Component (D);
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D-1 ; an ethylene/n-butylacrylat copolymer (designated by E/nBA) [MFR = 3.0 g/10min., 19 % by weight

of n-butyl acrylatel [trade nanne; Lucaren A271 OH, a product of BASF]
^ . n nnn

a super low-density polyethylene (designated by SRX) [MFR = 3.9 g/10min a density of 0.900

g/cc] [trade name; NISSEKI SOFTREX D9550. a product^pf Nippon Petr^^^
^ nrnHnrt

D-3; an ethylene/propylene copolymer rubber (desiganted by EPR) [trad name; JSP EP02P. a product

of Japan Synthetic Rubber Co.. Ltd.]
:

Component (E): * i

inorganic filler [glass fiber. 5.0 mm in average length. 10 mu m in average diameter]

Examples 1 to 14

In melting and mixing the pellets of each resih above-described and an ii^anicfil^^
^flTI^J''^^

dry blended and extruded by use of an extruder (Type 15-19. a produc^^ofToshiba K a^ a

dander temperature of 250'dEG.C and a mold temp^^^^^

specimen was prepared. The test results ofthe determination; of notched izod impact strength, and

apparent melt viscosity, and thenTiai deformation:lemp^ 1 •

Notched Izod Impact Strength: ASTM D256
peflection Temperature under Load: ASTM 0648 :

;

Coiumns=3'^-
title: (Appearance)

:

FIbw mark: o/:&cir& not present at all
;

;

/: &cir& slightly
;

present

X^present
6ibss: o/ &cir& very good

/ &cir& good
INCREMENT inferior

X much inferior :
^

.

belamination: •• |ir

The state ofdelamina^ion was ranked as foHows by visuallyobservingithe state of the broken surface of

each molded article by use of an adhesive; tape method,

o/ &cir& not present at all

/|&cir& slightly present:

X: perceptibly present

Referential Examples 1 to 1 6:

The same procedures as in Example 1 were repeated; by use of the following compositions:

(1) A polybutyleneterephthalate resih; •

.
• ^ • ^ . . .

2 A polybutyleneterephthalate resin blend containing an:ethyiene/gl^^^^^^

(3):a polybutyleneterephthalate blende

copolymer.

The results are given in Table 1-(a)-1.2 and Table 1-(b)-1,2,3.4.

It will be apparent from the above description and Examples that according to the present invention,

there can be provided an olefinic copolymer-containing thermoplastic aromatic polyester resin

composition by means of a simple melt-blending process. The polyester composition compnses the

following components in an specific amount respectively:

component (A) of an aromatic polyester resin, ^ ^^^ o/*:h

component (B) of an olefinic copolymer resin composed of an olefinic monomer, unsaturated acid

qlvcidylester monomer and unsaturated acid alkylester monomer, and
, ^ u*

component (C) of a low-molecular weight ethylene/ alpha . beta -unsaturated acid/ alpha beta .

-unsaturated acid alkylester copolymer resin having a viscosity average molecular weight of 1 .000 to

15.000.

The polyester resin composition of the present invention has a good moldability and low-temperature
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impactstrength while retain

the impact strength of the secondsify fabribat does ndtideteriqrate after: annealing the prinriiary:

-

fabricate made from th compositibhidf th; pr sent inventibh, :therefore;:the to^

used :fpr the manufacture- of automob^

containers/ industrial parts, ;and^;t^

Data supplied frtiiih i^ ^p@cen^t databa;sf :T:t2
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1,:A polyester resin composition which comprises:

as component (A) an aromatic polyester resin in an amount of 50 to 99 % by weight;

as: component (B) an olefinic copolymer resin in an amount of 1 to 50 % by weight, the olefinic

copolymer resin having a melt index of 0.1 to 100 g/10 min. and being composed of

80 to 99.9 % by mole of olefinic monomer units (b1). 0.1 to 20 % by mole of alpha , beta -unsaturated

acid glycidylester monomer units (b2), and 0 to 19.9 % by mole of alpha . beta -unsaturated acid

aikylester mononer units or vinyl ester monomer units (b3); and

as component (G) a low-molecular weight ethylene/ alpha , beta -unsaturated acid/ alpha , beta

-unsaturated acid aikylester copolymer resin having a viscosity average molecular weight of 1 .000 to

15,000 In an amount of 0.1 to 15 parts by weight, based on 100 parts by weight of the aforesaid resins

(A) + (B), the low-molecular weight copolymer resin being composed of 80 to 99.9 % by mole of

ethylene units (c1 ). and a total of 0.5 to 20 % by mole of alpha , beta. -unsaturated acid monomer units

and alfJha , beta unsaturated acid aikylester monomer units (c2).

2^A:polyesterresin composition whjch comprises;:

;

cpmponent;(A)iof an aromatic pol^^

cibrnpbnent (B):Of an ofefinic copolymer resin in an amount of 1 to 50 % by weight, the olefinic

cbpolymV resin having a; m 100 g/10 min. and being composed of

80 to 99.9 % by mole of an: olefinic monomer unit 20 % by mole of an alpha . beta

-unsaturated acid glycidylester monomer unit (b2), and 0 to 19.9% by mole of an alpha . beta

-lihsaturated acid aikylester monomer unit or a vinyl ester monomer unit (b3); and

bbmponent (C) of a low-molecular weight ethylene/ alpha , beta -unsaturated acid/ alpha . beta

-unsaturated acid aikylester copolymer resin having a viscosity average molecular weight of 1 .000 to

IS.OOO jn an amount of 0:1 to 15 parts by weight, based on 100 parts by weight of the aforesaid resins

(A) + (B). the ibw-molecular weight copolymer resin being composed ;of

80 :to 99.9 % by mole of an; ethylene unit (c1). and a total of 0.5 to 20 ;% by mole of an alpha ,
beta

-unsaturated acid mononrier m^^ and an alpha . beta ^unsaturated acid aikylester mononrier unit (c2);

and; >-^;-V- .
::::; ;'^^":' .::: ^'^^

.; -i.;-^ ' v^
''

^-:l'--r'': '

\'
V"- ::

' ^^:;'-
;;;;

cpmpbnent {E):of an inorganic filler^i^ on lOO^parts by ; : ;

Wejghtof the a^

3; A polyester resin composition in accordance with claim l or 2. wherein the olefinic copolynrier resin is

at least one selected from the group consisting of ethylene/glycidyl(meth )acrylate copolymer resins.

ethyiene/alkyl(meth )acrylate/glycidyl(meth )acrytate copolymer resins, ethylene/vinylester/glycidyl(meth

lacrylate copolymer resins;\

4. A polyester resin composition in accordance with claim 3, wherein the olefinic copolymer resin; is at

l^ast ohe selected from the group consisting; of ethylene/glycidylmethacrylate copolymer resins,

ethylenej/ethylacrylate/glycidylmethacrylate copolymer resins, and

ethylene/vinyiacetate/glycidylmethacrylate copolymer resins.

3j A pbiyester resin composition in/accordance with claim 1: or 2. wherein the proportion of the acid to

the aikylester in the low-molecular weight ethylene/ alpha . beta -unsaturated acid/ alpha .
beta

-unsaturated acid aikylester copolymer resin having a viscosity average molecular weight of 1,000 to

15.000 is 10 to 90 : 90 to 10;

6. A polyester resin composition in accordance with claim 5. wherein the low-molecular weight ethylene/

alpha ..beta -unsaturated acid/ alpha , beta -unsaturated acid aikylester copolymer resin is obtained by

thermal degradation of a high-molecular weight ethylene/ alpha . beta -unsaturated acid aikylester

copolymer resin.

7. A polyester resin composition in accordance with claim 6, wherein the high-molecular weight

ethylene/ alpha . beta -unsaturated aikylester copolymer resin is an ethylene/(meth ) acrylic acid

aikylester copolymer resin.

8. A polyester resin composition in accordance with claim 7, wherein the high-molecular weight

ethylene/(metha) acrylic acid aikylester copolymer resin have a melt index of 300 g/IOmin. or less, and

the content of the (meth )acrylic acid aikylester is in an amount of 0.5 to 25 % by mole.

9. A polyester resin composition in accordance with claim 8, wherein the high-molecular weight

ethylene/(meth ) acrylic acid aikylester copolymer resin is an ethylene/ethylacrylate copolymer resin.
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1 0. A polyesf r resin composiH^ |bw-moiecular wejght ethylene

cbpbiyjrne^- re^ih! \s-Bn eiH^ehe/^^^ of a
"

'

" " '^"ri^sin;

1:1v A:pbl>^steif^ iresiri^:!^^

polv^e^sterr^isiiriiic /glycidyimethacTyia^eiW

emylene/ethylabr)^ :Gopplyrner rbsin ; ; and; (Q): pbiripph brtt; is a
;
ipvyrmoleqUlar

weight€^

.12; AipolyesferTesin eomposition in accor^^^

lamellarpHiisbaly^^ v^'- -
:

'

V^^\ \:i^^:
'^'0^

13v A polj^ster resiri icomposito is at least on

^eii§cteid;from the gr^^ mica.

12
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